DEVI CE AND METHOD FOR RECCRDI NG | NFORMATI ON W TH
REORGANI ZATI ON OF DEFECT MANAGEMENT | NFORMATI ON The

w0 pwsfoseon rel ates to a device for recording PCT/IB2004/051176
information in blocks having | ogical addresses on a
record carrier. The invention further relates to a
device for reading information in blocks. The

pEVICE aNdYERIdORof REENSTNE ehabesaton et Reskeaks gefreftor perecT

MANACEMENRARRSEMRAtof or use in 5 recording information in
bl ocks. The invention further relates to a conputer

program product for defect managenent for recording
i nformation. The invention relates to the field of
def ect managenent in recording systens, and in
particul ar to defect managenent when recordi ng
real-tinme informati on such as video. 10 A device and

ar e known’s PERTGE Bt GG el A ERAACH B bioBL naving

logiedt addtessgs orearsofdaarrieecor di ng the information in

opt i cal - GPEiveRroS it e G4 Gliee S HHGA BTG in blocks

addr esseghe jhentloddingitdr relsted ©9SBENEDEEdeldctin@ndement for use in
conti guous storage space. In practice, the record

5 reqoading EYormafion iblegks. def ective parts of the track, in
par ticul ghe 8 vB&TAGhriRE: RSB dokofh {e%kog&a@n Bt & gor segtt
at a spem?l c physical address. These defects m ght be

manageeeht iy reerding indermatlost , fi ngerprints and so on.

Initiall bef n S ta .

are dot eAPenvoich -As KR iER5R ot el REREGRE nfiSh HED sysioms,
and @cpatisularie defeomuadgémantwhee racordingdedlanie infdvmetiorasuch as video.

process 20 usually called slipping. In the event of

defects detected during use of the record carrier,

| ogi cal addresses assigned to defective physi cal
addresses are assigned to different physical addresses

in a def écievicaAngBiFtAe forrecordine prfejmelion gy aagerlf aEiqr e known
frdn? TR0 I¥B09 Thd Hpaans B REGURS neaRe R PRIREN AE irFSkEESN in

~a perf’or mance penalty as remapping introduces a .
infopnatinarttodks hevieg logisel adgresses oa @b oaticay dise i ackrat allagaisH @hysical

15 adﬁ%asl%g.tfh%%%i?dl QH%PssHpéoglgtitggw con uéSo %§ g;%alalayin %gﬁ%ﬂce'? the record

mrotational speed adj ustnent an atio
cartizk maf xhibltelaeetivigfacs vf the ragie repartial@asiefacepreventing d block to be

R S AR e L BTSSRt s s

ﬁﬂg@%ﬂﬁlﬁi&ﬂd shah. Ihigislly befigshyasst ki uscordedgdefats dro déteaed, and
addresses, and defects are detected at .seyeral
phyfigaliaddessatiof dedeclive eqopsrse EovEd e lala glbﬁéef?@é?ble, a process
20 usBdAr&asd §12¥591%’. Irf tAE e RBb CRife RN RERMIriAL Bsd TRPRESH krier,

vari ous defect nana er_rent ar eas. . . .
logical addresses assigned to defective physical addresses are assigned to different physical

10

addresses in a defect management area, a process usually called remapping or linear
replacement. Remapping introduces a performance penalty as remapping introduces a
movement of the reading or recording head (for example an optical pickup unit, OPU), and
25  possibly also a medium rotational speed adjustment and rotational delay(s). Hence defect
management areas are located distributed over the total recording area to reduce jumping
distances. When a series of blocks is to be recorded that has a large continuous range of

logical addresses, and defects are detected at several physical addresses in the corresponding
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A problem of the known systemis that, when reading
the continuous | ogical address range, the head has to

WO 09p/00886t he vari ous defect managenent areas, RI/DBR004/051176
reduces the perfornmance of ¥eading continuous data. It
Is an object of the invention to provide a defect
managenent systemthat facilitates high performnce

i f i ta. For thi t
3 0 BRSPS o

arqa@r agr aph conprises recordi ng neans for recording
marks in a track on a record carrier representing the
i nformati on, and control neans for controlling the
recording by locating each bl ock at a physical address
in the track, the control means conpri sing addressin% .
means f of probiem phthe kgovmaystesyischat whearreadiggthe gerginupes logical
C cal ' . ‘ . ;
oI RN RSB Ao MR S ReFRRAREENER, Alich reduces
the wrformantt af readigg comindefisedta. managenent i nformation in
def ect nagenent s..areas,...the defect 0 t
i nfor maﬁ% 6snaq\ %Ctaﬁtﬁa mrvgfrlrttlaof)l |rc}|0 R grgovi1 nf aoc}e%? %%%@ﬁjg |ntcSthq t|er\]/net at
fadilithtet high pedbini@carehdigi oftondidanssiatal niti al |y mapped to

a physical address exhjbjting a defect t n alternate
physi cal Fordis 8ugoss, a’& J.(%’Ic‘é g‘ir%ﬁcé’ﬁ‘gﬁ% ﬁ%‘ﬁ?ﬁcrg?ﬁaér} the opentig
pafa@fibh RuiApEsed BdcBrdititt B&dnk Gt rBRAMAg hiafksdRh @aER HPa fecord carrier

| ogi cal |y continuous address range of bl ocks of

reprerepiingthf SHOrmatopAnd icenirol meppsfor eoniollingithe yeppeding by locating

eadl lgbct,kaalt!aﬁzhﬁﬂga? A@dediifd ﬁa%ara@f@,Qhéj&In%I mE%H %gﬁgﬁﬁfl addressing means
feorgani 21 hg means for determ ning, via the defect

fomteemalgimgethe logidabadvinessarintottheplplsiesl asidtessed dnd vise sered in dependence

r ed | ogi.c addresses in_the ' . : |
o RGP LA B Ao
médnagsdiinfemakiyn inedeippimagageinehasths, ahedadéct ifagageereapip&otimation
| o ; ; "
b g, SRS - P AR S BTSSR mapp
to APAYEE8RIrdsH ckiiBitih© 8 debd t¥ af @Rdrhaib PhisiANSHRSS il Adgfect
froma single defect nmanagenent area. For this

magaEqIE Arcp HeNRIPE dath detestiondnargs ks delestig alegiclfy ¢apgnuous
ad BRETAG FFHIRAE @ﬁiﬂf&&ﬁ@éﬂ, ?f??arfiﬁﬁg' rBfLtitRANRS [IQMdigieAYieRdhded

marks Tn a track on a reco d carrier representing t he
videof mxdrdefdcompanagementgtorgaurisg meansdondatenining vidide defseli ng

by | ' bl ' '
N A

e contro sSin
lodicullytcoatialoas adugest rengpund iraabandadnly the defsctimamgerhent information by

| ogi.cal .addresses and vi.ce.ver i n depgndence on
rorg b ot AECRTE AL I TP RPRAE G, TR ATl byl pgdress for
fadifth@iIREA-B0 Fithd RASPpddNESitil iad@esses MRS RdGichlly CuniBlideRddress
indicative for translating a |logical address initially
ranggdinsya siggls defeglsnanseemerEds exhi biting a defect to an

al t ernat ?oxﬁﬂ% ghflfp%lse, USRS thriteitedQelerPBNRARE B ning paragraph
area, and defectmanagenent reorgani zing neans for
couhptisas meadinggneans fortrépdingaharks inrpetieelj onairecord faTipreprgsenting the
information, control means for controlling the reading by locating each block at a physical
address in the track, the control means comprising addressing means for translating the
physical addresses into the logical addresses and vice versa in dependence on defect
management information, the defect management information at least including remapping
information indicative for translating a logical address initially mapped to a physical address

exhibiting a defect to an alternate physical address in a defect management area, and defect
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t he physical addresses of remapped | ogical addresses
in alogically continuous address range, and

w0 e@sgesssri ng t he def ect managenent i nf or mati oPCDYB2004/051176
retrieving, froma single defect managenent area, a
nunber of bl ocks from physical addresses correspondi ng
to a nunber of renapped | ogi cal addresses in an

dres range.in the i call
mP ST BOraY g e v e TR BY PSRy tomation
ther’l@kﬁbﬂlaﬁ@reéﬁes be@giapguddogital taidresses ini ael‘vbgtdalbl @nkisuots @addrass range,
pped | ogical address js to .be rea
an, GO e 6 RSl B By Bt o b dfect
mdng%é}r%t ARLN ﬂi‘lﬁlb@%ﬁﬂé&c@ roliSpHyQicalli®iBrekdts EOERPSHNE to a number of
ormation in bl ocks having | ogical addresses, which
remagpod Higing! adshqspdsgegn pdsens range dnen legiendly captinyoptgddress range,
ﬁgr%{ She nﬁlﬂ})é'} og'i&ﬁ\l:(\/eg B1feks, @he hféwﬁi?ﬁ ét%ast Jrfe%@ #HeabiridBed blocks
¢4 ogi' ca dresses 1 nto Si cal addresses and
\mEhaemnameék@nmﬁ&ﬁﬁﬁdenoéeGmddefect management

informatLo and nmi,nt ai e def ect
i nf or mat #%fﬁhﬂsﬁu'a@? Qde Iﬂ%ﬁ d &e Rk manas, emeﬁ%ﬁ%g%nﬁ Lin the
op&ﬁng,@gﬁwg&a;sh is A6rafs8 R te@cﬁrdin@(ihfbdhzﬂg)nnﬁa tmp]as mmgnégwmwmms
cat|ve for translatlgg a Io i cal %ress i ni
whidhgseading campriges S nap Bloek appBeten dpeg Braeick o] aqfeord
caflel, SfaR@htthagRhY Rigfcdl adEdER Si%to ik physieiiedire PR AUETBI Nersa in
aréa, the nethod conprising detecting a | ogical

depmdpmqq woulsfecmaragemens| ipforaation, rfu}f,iflg.'{un@tqngﬂ;he defect rr>1/anagement
1nfgﬁ’éz{édé)% l‘flll a fegt%naéén%tsdﬁﬁeg ttl}b Flgfegt' rgéﬂagé;rhéﬁt GRGAREEN including

ec I ng, VI ect nman gerren
remﬁ[fpmgmfdrmat,lort indicgivedociadnshtiog ebwpim! addrese frafigdkydnapped to a

QSR RSETFER 5L DL R Y A e
ardaNfhe mistii ddadndpyising detetingg lagxchlgasinumnﬁw uﬁng& bebloeksayf pefdrmation,

in p%%lpq?l?rltrg (-jtmgjee azgg %%gl’[%?l ff&{eﬁ S%eaeol%aélv(@aﬁ %gfsectflggnagement

mi%ggitﬁﬁsﬁ'é ph?sléam 8ddr@gésCetiréMagpeatd gﬁU&%kﬁir@S@éiﬁﬁ 8 16@0648 continuous
froma sin def ect rmna%enent area. The nmeasur es

adfrgsccrangee ard feerganigingithe Magggeeyt 1§fqr@@’qlqpatpy1 r§,‘mapp1ng at least
| | -
o R e e S O Pe) B9 M R Rl read-ou
of fthecmmapped ﬂ@cabﬁdch@hﬂcselssh,%lognalﬂ}h@nhngm atifrgssgangeiframpg single
deﬁﬁﬁress ran can be retrieved froma single defect
fea This has the advantage that the
nu rrber 0fTh¢ mesrdohawe the affect ehaty. wisen remiing@albglpaltykqmptlgudw series

CP to djfferent parts of the
of iRt pirecTaE o Br e Baumbn S criged Beiahisftes from
a e draMie®in tﬁ@to%m’aﬁy LRI ONRGddrERerahdb/@A bk edlridved afnlo‘iroa single
based on the follow n reco§%|t|on Optical nedia |

de&ehea@ﬁgemawrvu This has the adsiige dhagite ammé?leof s stpehead, e.g.an
opp(c,eﬂ_?)fciap ﬁﬂe §c515@)12 iR o?%ﬂ%rtrat:lb s 191'11%&) aridshehé’é fer

or witing atile to the nedium and/ or
perfemlhnng of the dévibedwingfcastinugss retrieving of data is improved.

The invention is also based on the following recognition. Optical media in
general have quite a reasonable data-rate, but the access performance (jumping over the disc)
is rather limited. Hence for writing a file to the medium and/or reading the file as fast as
possible it is preferred to read the file from a physically contiguous area from the medium.
Defects necessarily have to be accommodated by the defect management system. Usually any

erroneous blocks in such an area are remapped to defect management areas, either at the time
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possible it is preferred to read the file froma
physi cal ly contiguous area fromthe nmedium Defects
woewssesssi | y have to be accommodat ed by the deP@DiB2004/051176
managenent system Usually 4ny erroneous bl ocks in
such an area are remapped to defect managenent areas,
ei ther at the tineof recording or at a later tinme when
of ?%)écﬁlt?%?raatcﬁ é%%ttgriet g{ etfgct%/ gre det ﬁg{ect ?n Lp alélcgltad-gpa%ses The 1rdventors

o renmap
ha@¢ seéatha@Usr dxianPie, duk edTRRRippilg ﬁﬁyarfoas tjinhs iremappirey Iha}t neeulym an

l.ocation of .the remapped i ca
arbiTR dp@HE BEE PR e e ST B Arpargiepeas. By
re&r@ﬂﬁﬂﬂ%&e r&ﬁéqﬁ)@ﬁ 1RSI BRB&Sesttd nBQ W daBGRIWIAEIPardMedclagedy located
nore closely located to each other, the performnce
to eagh qé,hqrébmﬁ@rmé@qer feysiteamingggirigval of datasq.g disleg pta, isieghanced.
enhancedy, | a0 GRRe At i Meoftin rﬁ‘&%ld@:@ﬁ@dé%éc@giag%éhﬁ:ﬁt dbe
def ect nanagenent area reorgani zi ng neans are for
resrgarapipg ngatshage fir rélmtngdh@atdéast bres orf dhreanopeppeddegica laddresses to
arr%a% ggtsegf It‘egla%g [ &1‘3%1&9 t sei%C rrse’tg : ang%re?sqglfgr%ilein the logically
coh@gliot@hddyess ediigt Mhh&p}ﬁﬁddi E$‘1$st defegemaragéraem prateatio retapped

first defect manage area, each re ped. | ogi cal .
gl RS 3o SR AR BIeArorsa s B8 LAy Gontipuppiadaress ange i
rem@SHeB 34 4 YecbANEIBY AbhagittheHiSa, AN ER firSt oh@RERRE ddress@anges are

second defect nmanagenent area, and the first and

nogexyeppittd T kis bas the gé\sanﬁlg@ thebAuringaradingiha érst Togicgl rrh%ess range
o O SOk B 5L R0 iy 100 e o
thateamzisantl oettjevim:ardskméﬁring thquéminpgd blochs, a/hde rrgﬂmg thepnexplogical

r.etr | n f f er |
a3t seBE PPl B G PSR oGt el hEREAEH arce
agai n refjan diﬁbdditht;ht af ﬁllemgioﬁimgjdqmdeahet Befes mmgbntbaf ®otganizing
managenent ar.ea, e nt of the recordin
ey ROk IKBAPRIFG i aﬁ&ﬂ%@@ﬁﬁﬁ%m@m&% logiry 2 apjiratses Qhgrange, for
allf BfapRIBOE N ddrERestih al 188841 a8dEssFhngedh Ehel18£BABMntinuous address
| ogi'‘cal addresses to arrange, for all renapped | qgical

rapggelr Bumerical erder efsgresponding plwscar alderssasin fhrélngéfgdeé%?r ly
1 add Thi
045 U nd G RN e O g e i
hasrdwagemge tlaat,ecmrms m@sqgondmm@ut data any rendpped logicdleaddrsss can be
i el O
phlysigal @&direﬁdda[cﬁﬁmngaﬂnb\eng &hﬂalpp&(bldocfkso]ﬂmfﬁermlg)osﬁ ran@dpped blocks can

add ess in for direction with r ect.
e DRy TEaG g Giseins Ol wbg o EED! R plels o AEFREG I IR defect
méRERRARR drek! 1% fomdBY Haﬁégeﬁﬁnﬂ'ﬁ isTa@BRNREuIIb PEKSthe aftord & the order

easi |y accommodated in a sane order as the order of
thatieeyphiylocesl addresses in the defect managenent ar ea.

For mm?ﬂﬂl{?@ﬁggﬁﬁfgh late di %ﬁenquI%'ﬁeﬁ&ﬁ@Hlsclethshave the

errors in the order ey wll occur. Further

enbodi nents are given |n t he dependent cl ains. These

and ot her aspects of the invention will be apparent

from and el uci dat ed

These and other aspects of the invention will be apparent from and elucidated

further with reference to the embodiments described by way of example in the following
description and with reference to the accompanying drawings, in which
Figure la shows a record carrier (top view),

Figure 1b shows a record carrier (cross section),
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further with reference to the enbodi nents descri bed by
way of exanple in the follow ng description and with
WO edosessee t o the acconpanyi ng draw ngs, in WhPCHIB2004/051176
Figure la shows a record carrier (top view), Figure Ib
shows a record carrier (cross section), Figure 2 shows
a recording device, Figure 3 shows renmappi ng of
defectivE.Ioc %%ons, Figure 4 shows a defect
managemeht ey 8t ﬁé?ﬁoﬁcgn%ﬁ?’tlcref but ed defect nanagenment
areas, FFRufe3 ShoskompappiRrdgasfeziivedodgibagt managenent
remappi ng, Figure 5 hows a recqrded file.an
r emapped %gﬁ{ﬁ ‘gglowé &QF%%‘@%“aigﬁmﬁm By Vfwls%ﬁlﬁ?%fiefea
]nﬁﬁgyﬁ§n§§a§homs reorgani zi ng remapped data to a single
deTect managenent area, and Figure 5C shows
r eor gani Fients T Sonp pecdcanining defech manegeaesl ippappigsr .
Cor r espopdl ts.| ' ' : ;
dent ; cal R MR Y e g I Lt lapbldUER sl @ERcs in anon
optimacstathaped record carrier 11 having a track 9 and a
central hole .. The track 9. bein he positian. of
the seri E%gu 5t éll%ffhé’“ﬁ S5O BN SRR sattarté) 5 Psén (Ileen el(%%cé Hanagement
ardaDh mation, is arranged in accordance with a spiral

pattern of turns constituting substantjall aral | el

tracks oR1ZHIF I (nFhomiTaeqr gapiFing emap afae‘e&rsﬁgc(‘?gﬁ‘ﬁ Sfctgy

be opti cabl¥spbRBAaDkRents 8l aiﬁéreamg@ﬂeg fale i@ingical raRenbAS

an information |ayer of a recordable type. Exanples of
nugerador dabl e di sc are the CD-RW and rewritable

versions of DVD, such as DVD+RW and the high density

writable optical disc using blue |asers, called

Blu-ray Disc (BD). Further details about the DVD disc

%22 d?&r Pgﬁjesf@nshgx%}aggg?-%ﬁépﬁg %:\c{lrc?'dg c?zrzrr%etr?%%a\%% PY¥Rk 9 and a central
holeS YU, §5E Rhekd, OBing e posit ion A thie Geridsayf €o beyret@ded nharkg representing

i cal |

1111?%?1%}%(%021# }s?/qqrgreléﬁ%%tg%%o&@g?é&ﬁl&?kggqq Hgtgq%%tgtglgrﬁgﬁgggﬁting substantially
paPAeBirAcRS on IR GifdkAGEn Ry ThdRchRACRFRARIaE bk ¥PEcally réaasslE,talled

carrier is indicated gy a pre-enbossed track structure

aniopgedl dise. apdrhanap InEHORERR layer QS reqoedablediine. Faarpplgs of a recordable
Gi&L e lon -@W, Anll &M tRBIE WSk IhEof SVDORRhIaL BREF-R WOAnd the high
exanpl e, by 14 F I'b h

a pregroove In Figure whi ch enabl es
deasityemdthbieiopticah dind using blok lasevst daled Bhuetey disci (BE) stuthar drgails about

T, .ack i) ' ' .
' RSP ARG oo TGt RS EERELREE bl DPERLRRl Ol P -

(19978, Tieciafdrmnticafis toprdsented on the dufbmdtion layer by recording optically

detectable marks along the track, e.g. crystalline or amorphous marks in phase change
material. The track 9 on the recordable type of record carrier is indicated by a pre-embossed
track structure provided during manufacture of the blank record carrier. The track structure is
constituted, for example, by a pregroove 14 in Figure 1b which enables a read/write head to
follow the track during scanning. The track structure comprises position information
including so-called physical addresses, for indicating the location of units of information,
usually called information blocks. The position information includes specific synchronizing
marks for locating the start of such information blocks.

Figure 1b is a cross-section taken along the line b-b of the record carrier 11 of
the recordable type, in which a transparent substrate 15 is provided with a recording layer 16

and a protective layer 17. The protective layer 17 may comprise a further substrate layer, for
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usual ly called information bl ocks. The position
i nformati on includes specific synchronizing marks for

wo omanissgl t he start of such information bl ocksPCHIRPOO4051176
Ib is a cross-section takerms along the line b-b of the
record carrier 11 of the recordable type, in which a
transparent substrate 15 is provided with a recording

1 tectj
exfiiirs 10 O MEER{E FEOrPS Iy Erert AUBETY SHBUTiag & Hhher substrat

of f) SENATHIRled o the bad¥idehBéreof! ik pregobwl mnh}ab(@fmplemaﬁe&?as an
6 mm substrate and a further substrate of. 0. ﬁ%y
viating

mclsfewa@a ot 331 ftlrrétl%eikthg Pehstrty d p gpsferialQp agp @@W&MO&%
fkgﬁﬁ§§E% £d as an indentation or an elevation of
strate 15 material, or as a material property
devi at i nBhe recordicersies Ui isdutartied der camimgdigioh thfermafipmn l?qukS
unih poR 05 1l RhoRBhiiDbefl A Blorh R AR 1eflal RaPlifiecs
infofthaionasd be recomlyd aﬁtbﬂepl@ducred&bnmnmmly,nﬁ pantitpoinfdrmatien

s R R S e e g S

accor di ngigh 2Mshskan ‘ij&bﬁﬂl@&’evﬁ&rfﬁia&mﬁméﬁfdﬂﬁm orfa @ddblel carrier
2 shows a recording device for witin @ i nformation

11 f p dnsrvehietuis mriiabla ar igrwrifablo,dar qismpls C1s-Rapti ¢ Bt W grDVD-RW or
BD %’h\éﬁ_fjﬁ%@@ls ovifdd V@imgl)rﬁl Bnffor SEnEME 1 trdNBHRNY REord carrier
ice 1s provid w th recording neans for
whidemedns gnclidle atdrixe knipA1 fweomang)ihd recqrd ¢agnier\ifh T heag@dng
pO%lg??l}’l% i,lm??[éj for\éearg‘l E}II tE%s% on n&othg ﬁéa%tﬁqg tl{errgcthglgcg&?%?n on the track,

I onin
ané a@omel] yinip 06 The(‘heachgz tdmprh;emah (irﬁlcalnsytthm af adinawn type for

direction. on the ack,. and cont r.ol t 2Q. The. .
ecipssesa pen L PR o et iR EloknGlie £ ision spor 23
onfaQfack 80 HEdhfotatdn 184t aft the FecbRiPyitrd. Thei radiatidn ieaindld is generated

optical elenents focused to a radiation spot 2

byarradiRtios sopree, §-@iadasvheiofs Thayhead Bt FheRe PR BolGh Vgt focusing
acth®r f‘cﬁ%cﬁﬁﬂ He R)%Q%fsztﬂe fadlia%ieh g&ﬁ‘ﬁ @41 al@M u r to%ﬁéeﬁ“akl@ Bf said beam

source, . | aser di ode. The er Cco ri ses
ang a@raclgn@mat@r fbbﬁmpqsgloamgahq snot %rn armdlnah@rqcn@ﬂ %@e genter of

the tracgh he t?&'kﬁlg a%fi %émgllls%%llg he &H&lw ﬁ’%bnc‘oﬁfcal element or

eam an t uat or si ti oni ng
mdyhidtesptitel? Be amanged ﬁﬂlchzingmgrthe: amgbmoﬁmreﬂh@mgetﬁrmt &br whiting

in gggtgqnﬁgeh%s{? 1&%%&%&6ﬁfwg§tfr%rgﬁegaﬁé?@ n‘g{e @e%%lrll(ssm tl?errecording

layRk. U Midrks/i8hybdi@ aay bpi@sd réadible Ramge ggntthﬁéfoa’ﬁgﬂfere@sf with a
reflecting element. For witin |ng%rnat|

reflegtipr qesticiens deffsaent Someten swequadings-oftamed Cﬁ?n RFORling gy paterials

suEHaéskc@/ :ﬂlofy REp ﬁaﬁg Qﬁ DehateAME ror inE fIFRY Jf BrodBWithQ didctRMYof
opti al l rea dabl e ?ornr e.g. in the formof areas

magnetization éﬂeee@t from tb@ewmn@lngs dbthined when reeeingtianagneto-optical
mazél %‘i] 9%9%% t}ée[ {%ﬁﬁh&? %ﬂﬁﬂg@ b§ ﬁq%ﬁﬁfghﬂﬂloh%ﬁﬂsq{e{e@ ed bg/ ﬁedetector

, ase ¢ materical, or 1n
of b asuml que,aer gaiow-q&admnﬂdlbém fin tha hedd 2%6fgn e¢rierpding emead signal and

fur}%ié% gs%&a%sér;? m L Hglpg agrﬁglglgggr%rn fda fgputs%ig rélerg)r X}'fg]r?arl] for controlling
said tracking and focusing actuators. The read signal is processed by read processing unit 30
of a usual type including a demodulator, deformatter and output unit to retrieve the
information. Hence retrieving means for reading information include the drive unit 21, the
head 22, the positioning unit 25 and the read processing unit 30. The device comprises write

processing means for processing the input information to generate a write signal to drive the
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material. For reading the radiation reflected by the
information |ayer is detected by a detector of a usua
W 9e/00886y. a four-quadrant di ode, in the headP@RIKE2004/051176
generating a read signal and further detector signals
including a tracking error and a focusing error signa
for controlllng sai d tracking and focusi ng actuators.
pr
he%cg 25 VIS u@%ﬁ?}? %&m%ﬁse an(tfifgt da%gg xg% dglﬁo?%u I%c? g ?cﬁ*ﬁfaﬁgf 2%%18 a
matitaosr29t Defingithe varitingwperatior, n’(adcsrrepneseaUEg thlaenformatmn are formed

i nf ormati on. nce, retri ev nean
onth QT cPae THE P S bribd DR ot s opf, &7 fenthied om the
rectdaﬁngmselt Vi fiet@at M4tof 2R ctddifhgnbiie faaRtoRueeRly Fionga Wsértdiode.
he devi ce conp rlses Mﬁlte process] ng

Digita) datads stgred g thqqrﬁeerd CATIST #r5P10H18 tP & p@féﬁ@?%ﬁr%taafsom& Writing and
reﬁﬁ%‘(?4 (_}Iﬁi‘g%&{fdﬁ%ﬁl{ kEﬁ?@@%n%g%aMEE?%%ﬁ éﬁxﬁg{@frbﬁ&m@@tmg and
chamwLibcatingr rui2® areDuell-kpvirhia therart, ggfropéhe€Dand DIEP Restem.
represen t s
o SN LSO T TS AUTE, 0 8 60,
1n1gﬁ Dgit 27,edrmeutet PEandeaoduditon?9, ayuhe read @rachssitgaain 3P4aralfto the drive

ctro netlc radi ation spal. f I .di od
2T 4 R e e oy TBRconR PLEn cogegs eoPR Sl iR
exﬁ 1 alhiertpidcesdr, d Prdprdm iithlory MHd ddntiel @itsd, foe péiifd’tgmigf the
?ornatlon for recqgrding on optical dISkS and

prwdvra@ gndyignctigns gecopding Odhs wgelgwa a8 HgisHEtd ey -rige contedd unit 20

fso' dn_F di28 alshe @hdhine8n bgid &ikMid.he CD and DVD
ysten1 e control unit 20 is connected via contro
| i nes 26In fen «gnbcuhrsgm therretpuding teviesais @ stqnmtsymn onlyye.g. an optical
fo

a3 R o s OB B MR RS RRL 0

prwesstngﬁnt ﬁhﬂse lesntanputersydterd Qiacostprdasized daertface] Digital data is

oS o e PR B S OBESRR ey O "

proc ed ur gpardtbdduné: KRR viee Goifihi@l dsa stdhd alopv @nit, fonexample a
descri bed bel ow. The control unit

VideQpPRERE BRPaELusfos oSSR The Rty d@n%c?rrae&#ﬁ@onql fost control

unﬁ%&ﬁﬁ%@% TR Yevich s 5@&@5@{&& DBNOIRR diScly S BE 3SR, FMI6 B&Fform
an optical disc drive for use’in a

th@:fmptmne p% therde monagenient bt Bhe devigeripgledey appjication data
pr%c%%‘%ﬁ] e.%‘?‘&?m?’bﬁd?or%&ro%‘if o d@?cdééﬂité Us@r ih ?mgl‘?ochtl resent?d on the

systemvia a ized 1nter
inplatiait 2%, whitlembp cedptise compresgommetrerfo2Bparsiznals sucrlwdmalog audio

ocessin t 30 di od ment the
b B85 o8 BigMAins S iestef Sugyidel SaBRORP R T0n e sre for
ex@m}sﬂle diestribed fr didig i PAROSH 606 40T (mmsaamn aud €or vIde® in the MPEG2

ntrol unit 20, or an addit.ion st contr uni t
ST tReTPY YR qERReRSs O Sugip ] aw Bacion0M phpspdeps which

aréj%a[sgéattl) YadWrhfter U8 Efhe réADrdRsdS §iif 30 ﬁqﬁ'}ec&hﬁ%% s@it®lcfudio

managenent system The device i ncl udes
andfopVidead¢codinganis-pr ocessi ng, e.g. audio and/or video

PheC Too e et s 3 Ghih L AEARAOd BBl BRENKA g the
datmeeoadingrto thepedording feainst, s.gchy aklirgnmton goragetipw codes (ECC),
interleaving and channel coding. Further the formatter 28 comprises synchronizing means for
including synchronizing patterns in the modulated signal. The formatted units comprise
address information and are written to corresponding addressable locations on the record

carrier under the control of control unit 20. The formatted data from the output of the
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and/ or video, or digital unconpressed audi o/ vi deo.
Sui tabl e conpression neans are for exanple described

wo orosmesdsn i n WO 98/ 16014- Al (PHN 16452), and POT/1B20@k51176
in the MPEQR standard. The § nput unit 27 processes the
audi o and/or video to units of information, which are
passed to the formatter 28. The read processing unit

b|
o % SR bt 9GRS YRS
wHil drbiet theGadisibnancoe umtge bblﬁ:aﬁhetad ﬁbs::forrdatreg unis priegented to the

. recordin Qr nmat, .0. b di ng.error cqorrectio

ingsp e predeion Rt ssnrint e OB B PG P her

cotrBPohBh SR dr&katiSIoeATHRAE bB B r8d0RE BdrAB EdBOthe®&HI®1 bO¢ontrol unit 20.
i ncludi hg synchroni zing patterns in_the nodul at

ed

si g nal . comggp it 24is arrngsd &g reepiraling tg resouding by locatmg each
o395, B R 1 RS Mg s i
beenThebortfol uininchidesthe folm/mchrv@pcremmmrtl@darnbalﬁe@8$lng)m1t 31,a
de%ﬁr&%ﬁi{g Ut &fnlt?zi C%onélgltrlloteur%; %%ejceglil&lq?nﬁteg Ialﬁ)d 4 He%ecit maﬁnagement
re&g@Wﬂh% u\rihlt ng vﬂﬁctrlllVlﬁﬁits tleefor adinpld mq;lammtaden lﬁl‘mWhEe

optica ead, The forpmtted unjt.s esented to.th

Cnput of 1hnasdigseiie 4b ohis F rilging Ry e b ifrarea b ogical
adlifRERE ARE VieveRfitin A6 fentibrick e Befb@ ntPbsedd@ Itbrit@tion. The logical

addressabl e | ocations on the record carrier under the
adduspies eansBfutecbeRnEigRoUs §iorage EPact i be vl KRy staigtseqiynees of
ini%ﬁ{lﬁ[&g%‘ijo Qr uglpékt R cc}nzkgl SECRE %aﬁggé?ﬁ’en{ 6k, 'f‘& example

yS|ca ress int etrack and
U]prsﬂfh@ rdﬁfen‘gmakm’gembntnmﬂé@ drteets defectadforeranmit byeonitorme éhe signal

o048 b A b PR A0SR LRI B
m@(mstd thedaiyaietéemmgu adrerion e Bﬁﬁtmmﬂ mfodmﬁtémt blocks. The defect
enment anlzl it 34, which un| are.for

maésea RS 1 (5t rasteoTral BMANS AR
%énsenft Bfead 5@11!1% kot \GiridlRy B E:imACI B REBEBstd m@ﬁhagfoe de DVD
resses and vice versa in dependence, ?f d@;

fe%ﬁ*’?é’éf‘e?}‘étﬁms like BYVRIR YnTherggdect aep%%?rneaula
,ggagﬁh%yﬂﬁgm@npontlguous storage space to be used for

g sequences of information bl ocks, such as files
under coRigurs 3 gfowa rédppingent dgtsatevetloenions iy Phiysicaleaddreps wace 40

s PGB T AR L B85 S50 950 ecorsc

alloeact shysicsli agdeeks fangn3 . Flewleearch d@fectdl inngrupesahe aliaegted physical

scfseumas RRGUE & 1 by A tiber A Lo PrE T SR PRl aites

cot%@féh&ing ’&J@e HRj Gl adIRBAGE IR0 s défictivd 19 sioReY in BRaRéraktIG physwal
t he defect nmanagenent information in defect nmapagene

adgieasig adlefachmapagswent ase (DMA) 43 dihe eseapping 1 YoV ides data
fo{){%&ﬁtlﬂg tl‘%%%&? dadrds bR IRE0L BRPIGI f4edse @ﬁninhﬁ@a defect to

ect rranagerrent informati on at | east
anjaticinagbysiearagdressgn p defeetmaanagement area, for example an entry ina

secondary defect list including the logical address of the remapped block and its

at least includes

corresponding physical address. Alternatively remapping information may include data for
translation of a physical address of a defect to a different physical address in a defect
management area.

The defect management areas are located on the record carrier according to a

recording area layout. In the layout physical address are assigned a specific logical address of
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Figure 3 shows remappi ng of defective |locations. A

physi cal address space 40 is schematically represented
Wb 008/068861 zontal |ine. A series of blocks 42 iBCT/B22&/051176

recorded in an all ocated physical address range 39.

However a defect 4 1 interrupts the allocated physica

address range. Renapping 45 is the process that a

k 44 hay add
e A B B L PR i
préﬂeﬁﬂdfm ot ﬂnuf:‘b@&}tﬁuled atcoadinlf @Rrdnietars thefuded imthe agmnreatt:a The

( DVA The f t
oSt TR AT RE T EL® AP OSY RTOIR  SENp e
as§1?mﬁen@ By stlysiahl AAdFH:RS $n Bshpistor Bt tick &f féast &heaj@er data area,
ternate ‘physical address in a_defect mana

asgigrypent pﬁphyelﬁ&lrﬂdﬂw% ineypeeryd Rats of the dBRkE kY e P@E%gemegft areas,
anH ggJ #ﬁ‘leﬂgofttﬂgdéf&g é]l&‘g&l c%ﬁeqSI C fiod Lh&he gm%agén%kareas The

correspon address. Alternativel
assngmaqam loﬁtjpe dnﬁectrm:atag@nemwonrmm trethd defgctf roanagement laegas wdicates

y ddr ess _of
R T Y S A S R
deetRf ngxorwa@mgwaremEQSpearfa thsecaftdettcsn the record
carrier according to record| area | ayo
| ayout phiggreghgho 88@‘@%? [eegy éarYQBtal?f é‘ée‘g?"fﬂi"ged §det
maR@ihd RAI NS sRABIURS spiéd £ BlsEiRmatitallyGeprestaie@®y a horizontal
managenent area or systemarea, etc. The |ayout may be

lingr B pirtsce] theophypigg! aderesreiprereatc awsiEapdiorFer Stparan iyt te. are
asélglfédlfg ?c%lldapac}dpgse%ya% HoF&ori r%?rlgsep&{t? HecHRINARS BEME physical

e assi g I nf or nat’i on
addwsls spatd areassfgnaém @ﬁftwmanagenphwqiasdﬁ Aadidy exsws cupled to logical

f.irst arts ack t t t, 0 :
B R T,
mé&fagéhiént forali-MRWd af db@d&npﬂiﬂﬂ a@MﬂSBmﬁRaﬂmemn,d GIMRW is available on

aS|gnment of the defect nformatlo to the
e Pty RIS ERUITe P ARG ARR Ta 1o e O PBIR &T s the
DRNBR AL Msitld) fTRIsTRéan O that & atidrge HRSiSGlittbR U ®BE 1fa;l‘1<€aﬁ1re file
i ndi cates the use of the defect managenent area,

hae senipreusdogieal pedrpssen thsse will bg D e a%ﬁlghyaé?léé@fess

all E%gquﬁe@gpl acenent area for a specific type of
d igure 4 shows a defect managenent |ayout

havi ng dil'b¢ fuinbtinneef thedefet rrmaﬂﬁgmmasaﬁ detsrmipedolnythe eqgprding
ace 40 | h
fofB S e AT ety S SURER N Y 0P e Rt Rt aras s
geﬁ&anyedﬁ'med aBTS hqgunegd d}bchﬂomﬁq:hydaal addresafsr Mhapﬁmg erreneons cations
) aSSI 0 addr.esse | abl e for or i
s Geatape Tre g o ool e Jieanne day Bt Sebffkoy e
de%c@nﬁlﬁa?g'eﬂleﬁqe&garﬂﬁﬁg Ghit BPRRFLRBIthniaihg AsfedBmitgeher 1nformat10n
are not_coupl e ogi cal addresses. .An exanpl e of

todbe sy CTHEIBl BRI BYRAIRE IssletFbohBRIAY HRAFRH- Qe der@igizing is in
pagiﬁgﬁ?agg% ¢ fof Eon%{)\@q/a’éaégﬂﬁﬁ G4 fo¥ei: Qo @ceMBER FREN USKaLly

I's aval
caled gpreaimimgw. | i censi ng. philips.cominformation/ntr/. In

the 1ogi %ﬁlcla comtiiGus Yata A?e?ecggn L ﬂer“lgure 2 performs the following

functions for detecting a logically continuous address range of blocks of information, in

particular real-time data like digitally encoded video. A data type of recorded information is
detected, in particular the type being streaming for real-time data like digitally encoded
video, or non-streaming for random data like computer data files. The random access or

streaming type of data can be detected in various ways, such as detecting the data type by



10

15

20

25

30

DMAs are not visible. This nmeans that if a large file

is witten to disc even if the entire file has
w@omvsiessous | ogi cal addresses, there will be DhBIB2004/051176

i ncluded in the physical adf@iress allocated to the

file. The function of the defect nmanagenent areas is

determ' ned by the recording format and the recording

t he. use o e
s S S R T S O S
miphm&ioﬁahdlaedlgé ebthe fd@ta ty;enmgntmg aelatmayyedusn theakata smostuiesof the
not prescrj be art.icular,for conti s.data t
e BNy L E<RRIE 1 £ At o4 i SEPLeL D e LG EHeAEoinuous
lodi&Q L 8d@BdsThidg i4Hdi He rébrded ih @lcofr&Pb ﬁ‘% Ziodged ghyedal address range. In
managenent 1 nformation to be nore efficjent, which
gepasah ganguoln ipoplingds eqqpisedifon ssabiime infgrpation whighghas a relative high
frQr; |
da%tergfe%ﬂw%ﬁicﬁﬂr {nﬁed fﬁg&e}ﬂ{a{elg{r:o Sgyé{%@f@é(t@% bg 120218([&1 dlgglg%nmg
comaiandgres¢iveskhyi thg corTfitod ugib ol exampls adwtita camtr@od from aprist computer

Fi |
B IO AN O R .
anfdupcdrslatfblookt aidivatedam a wirite Ctﬁﬁrhami,l baby sthed aspecmasudknhsathe fact that

i ke digita encoded vi deo, ata type recorded
nep ety o op o Credmerea don ey g ek R gl BTG Prigevter
inSfvaRaNM ng for real-time data like digitally encoded

vi deo, or non-stream ng for randomdata |ike conp

data fi . | @XPIC#HQV?WGW&%E‘%e%e bWt &t g %t%xb@néﬁndpomts A
drlg’él%. Qﬁ?‘ g}% Cf(frﬁn?tgvl& \eah HOYS sWeMFing %\H@arﬁsretneval behaviour as
at a yp bynoni t ori ng commn s for
con@qufmde n@hqst aqtizgity besed ng réadivoiteaeinmand ingarmiation (styeareing repd and

arrier for t|on1nd| tt
iRl fhnds) s AR iR ek Gy SR P Erample o
“cﬁr&igﬁbﬁb‘?;dntl mxflaﬂeﬂmt B cﬁiﬂe erfyr(acxetingg © UIDF irsthe ﬁ’deexdermﬁet teastriptor) or
a serl %OCkS ha n a cont nuous | o q §
a %‘rﬁi’fﬁ@g 1{“6“ dip %é"c?F 18 20y eé%r ?F&a‘ﬁ F"I“B‘élﬁt aghon
bitRRY D GR! diRAPNEREMb1@ Aiguse lof tHEQARFAAticBAA iregidﬂbl gead or write sessions
recording is required for real-tinme in rrgtalon whi ch

maydke detectsand vereifglateabss. £-6 1, saving ﬁma.ﬂ&a shACHulY
(stké&tﬂﬁ%ﬁrgﬂ &f%amng?@ Mﬁ%o@tfondﬁstp@mﬁ@l’oc%ﬂ ncluded in the

commands Teceived by the control unit, for

ex arrpl e I awsmtmdiamithedlerice in piotidest with flsciystem mewiedepand/or
T t
o 5% BBy L PO Bl SEE AR LS o,
thatdowktgd Alternatively fike-systemeand contentynovtddege casipaeqestsd flom the

“as the fact that .new bl ock addr esses
hofpaBe b Tt vib e oo i Rt iy, o ot
regul ar irpé @éfmlnﬁnagéyrwn@worgamzu%s;nd@n i$ fop dwterntindgl ﬁdg@ defect
about files start- and endpoi nt A drive not

MAEGFPYIL mfp@la&ly@%bwhmm widtreses 8h Feenspicd logicpleagffepsys in a logically
colfiduofis ARA sE ok %V&Jntlm\ﬁb@uForQ&n%@§ Wﬂ s&1r&keshRS4id

aCIVIty ase on read/wite command i nformation
cofignuossaiaddness range therldeations of the physical addresses are analyzed, and if the

physical addresses are located in various defect management areas, a reorganizing function is
performed. The reorganizing of the defect management information is achieved by
remapping at least one of the remapped logical addresses to a different physical address,
which is located close to other physical addresses of said remapped logical addresses.
Preferably the remapping is changed so that all physical address of remapped logical

addresses for a range of logical address are in a single defect management area. Remapping
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write conmands) or when streami ng indicators are
stored on the disc, for exanple a "contiguous" bit
WO p@baesdl in a file entry (according to UDF i nP@TiEB2004/051176
identifier descriptor) or dlstreamng bit included in
a sector header, in zone-descriptors, or a
stream ng-location bitmap of the disc. Furthernore the

. use of.the infor j N evio L. i .
A T e e
tatfesQo ifdlcaseatit AEv hisnAmhtisfechophylskal aderbs withylogical address. Due to

(stream ng/ non-streanjng). by the host on speci f.i .
the GRIEAT G, SURRE RSOl ?Pg]}ftm% élat&e’SF &eé*’%@“g%@r“gﬁ@&'r‘?\%ﬁef fp the
lodi¢dl§co¥BhuBR sdaruk RHGE caNY @frickePRbA dGatghhdifct iagagement area.

confent recorded. Hence the data type can be retrieved
di r ect | yltfyrsieck thaitthe Apgiieurfdhe gqniiapqys dpp detpetion unit 33 and the
ol 3 : AW s R8ef R AL B LA ¢
deief %ﬁﬁ%g&%gg& )51 ste &253{% ere E’CW\/ iS a ?ﬂt;we comran danagemen
processainfieperdent ¢fithe memeni afaccoTding thefieformationalpe axample in a computer

reorganizing unit 34 i.s far deter i. i .
PR SE Ao B Y T o e e coning
of @ffornefiep peslotiedihacial el edkeses on the teogidaatrley by locating each block

cont i nuous address ran jn _continuqys data. For .
at ¥ BiReisRLaiorsss Icp Tact MBLASORIERE I08ER) A0HESeR (T e Rlgpisal gddresses
anfl G Felsh f dePERIhQT dRfect MBnARBMEGRorAdidbheaRIeR tedfifg defects and
anal yzed, and if the physical addresses are |ocated in

majaipingggheidafect mapageamsa @Hrmgtiemas degeribsg pwi ;]peh%efect management

prctclégscéo. is%ssde%?gé%?iﬁ% R(p.ya?rercﬁ@égﬁlg xé‘laﬂgn,% iBBuIfehe e being

nmanagerrent | 'S ac ve y remappi ng at
streapisg forrealoine duta lilendigipdly ehoyied aildea.cd mes-seeaming fpr random data

.differen sical. addr ess ich | .close to
i Erap Gryef T e LI et heachhen ER RN O
addr esseBiguferedhena bdoyganiving dfiep piangpeirenichmapsg. dba fikkatontains

[.I physic ddr es f re ed | ogi cal addresses for
miplg FEenprd {ﬂaafse;ﬁwo;‘d Rt U 10 T el® gy e B T oo to
vaflBRAIPIRAS @ lafdhe HISERBPPIoH@I SACIHAHS 8 riolkdeld Te Arteremapicansgical

of the block on the new physical address and up

3 atin
adgifescel 6T 2eqn QapIabaie oA PRYI @A rddresi aPate d) a%sghaﬂi%ﬁy fpresented by
a to%ﬁoﬁﬂ”ﬁfe?@!ﬁl@@fe@&%e_ 2 élhgic%jlﬁgéoﬁﬁhuo%g di8 SR rarflddewhieh

e reorgani zing, during read-out of continuous data,
cotrhgpondstapphysitad giddrags ranidrtds Thesrepording @rdadgyioshd¢fipes distributed
ont i nuous .addr r e | 2V, f
ocF AR S S RSP0 BB A R g e
defeurrd! Tifirefertolh 64 hasticen cemeppetbtogheiBtseddfea managamedBaranfll as

. t.he defect agenent re ani zi ng_uni can

ingiE P . AR io” do Bt R haaARrL i o b et

mdrRESRaR 9RR52 8 indRBtetRFRALWSS, fiRiIcBE third@rioh 86 has been remapped to
i nformation, for exanPIe in a conputer programin a

theBest defentpianegemeahited Pl prigdigated Bramew v@.  The drive
ac C.OmTDdREﬁ%viflEﬁa gp%fa% &iD Gxifpld RIPEABE thRR jhApPbARR KSd forth to
havi ng | ogi ca addr esses on the record carrier by
th¢ eaDMAg 56 H2h Thdso extrafumeps phl) siusek censisieeable ponforance penalty when
track, .trans|ati the |ogigal ' b
bR B R S RGBT R o move e
reffi@ppRa dataaind el aisiiely filats mnch ansbssible ecdnagMde fThe tapability to
doasg is obviously dependent on the size of the file, number of defects and size of the DMA.
Figure 5B shows reorganizing remapped data to a single defect management
area. The recorded data from Fig 5A is reorganized. The first error 54 has been remapped

from the first defect management area 51 to the second defect management area 52 as
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mai nt ai ni ng the defect managenent information as
descri bed above. The defect nanagenent process
w@oupnisses detecting a data type of recorded PCT/IB2004/051176
information, in particular12he type being stream ng
for real-tine data i ke digitally encoded vi deo, or
non-stream ng for randomdata |ike conputer data
ity B0 o A e BE SRR E b AR, dnfd e thi
erroieS@ElpRibagh rehfappedffidne thecﬁrstalefwt mehagepen ar@rﬁalnpdd: second defect
bl ocks, it _coul g ha&g}gn thg%l to retrieve such a file
mappgement Yee faes disyed BY ¢9W 8ds DMAs to get all the

bl ocks. hi&hdodihenhngarge filRS rAaTpdrislo€ siohd: file mpaeﬁgamzed to
| ogi cal addresses in a nagn

ptimal state. h
be seprpped tosjseaie LGAS Hopena bt lozgd gldreprase m@@ %9 C%P"muous data
fild QA ﬁ%‘e@ko 4 g%?def@ttﬁﬁah%eﬁ%n’f SEONARM alsBedhd éﬁ’(ﬂi &akhpping, e.g.

cont| ous address ran whi ch corres s to a
coptigpeis) ddgicd dddres rangagathbothe Fhrsinuesoladh l%ﬁewppeai;ﬁe gtsecond

oo LTS 5 b TR THRL AR Bl Mmoo
respedtiee tatbecutive ldgurais hddeess @angbsl Iﬂnalserbb@hmemnhqaﬁeddetfcpt hagagement
fi r t. def ect ga errent area 51 as jndicat

arg G oeB AR R LRGBS BB G ECEN FBNPIER o ol pALor

1ar§@gggan%gg&ﬁenm@§genent area 52 as indicated by arrow
and the third error 56 has been rema ggtothe

first deF@éﬁa%ta@é%WO%rdééﬁt q FeQEERPTIECHY i grrapepd, for
retﬁﬁ\; gﬁ‘fe NG R 1dR81 ARk &sdsn ! &fe%i(ﬁiﬁ??Jg%rl\r/l}ghsﬂ elreept@%é@er First it is

back and forth to the two
detElremed, ket t|ha dpﬁgctpganagdamer@ nfemagion.orskyisthgiet of physical addresses of

rerﬁ%&%@ ?o&ucaf %dcﬁ’e%get% ih ¥ 1 cfeanl‘)lz CE)I){t'iangug a&ldﬁk patngf: Next Q@&ég ndlng

rom WpOI Nt ution is
nuibereofthiecks e:ms&anecbdcfmrm atshugte de&cpmanagofnea aeserarfgcbne thfei sleteof physical

B B B BhE B P D R el e

respoétRe biRk idefiRatRl. Thch thataodhfis pﬂbﬁd@ﬂ/ﬂg thEbgﬂpme atBths bofife space

_reorgani zing remapped data.to a sjin
s TRAARAAREI I BTPCTRE Yoy ety IRy GG s he drve
jur{lﬁs%%fus ARAOMING rEtie®d the Fif @ FerthpBBBlobIE @it StRFBRE eéndppediblocks

first defect managenent aréa 51 to the second
of ¢hefsewe fikmaragrsrieed alipend 82 temparenily atosd! ipyachier Bois ppultsiphe

drltvg m%?ﬁ'jﬁ Q)gl Jnejl?xﬁg qu% %sr VPRSI A d’t}#}%ﬁﬁvﬁlg OEHire FR

Yert en remappe omthe first
def ect nhnagemediment éa dive teciddsdo satiomdhaismapped blocks already

R SE G5R 3P B LA AL S o

refﬁhﬂp‘éd)a k€cdled @fegl%ﬁdlﬁg‘ df defedd mahegm&nedlfdrmaﬁat tI:he drilisds to
Hence a first |ogical address ragge Wi thin

gl EpavG B PREE ORI £ 16 SReArRip Etd SeHenea tp Sptcliate By reading

bef@@@ﬂ%@fecﬂﬁ% eﬁ‘i@ﬁt aFea@la§%°dé'}ﬂe fRANUAMRY 'aﬁﬁsﬂls?ﬁem il request
cont | guous? og| cal address range within the

datadin unitusaleriten tifeitptel fils. Henen ive gegrsde aldnratehflaggpace for pre-
6%%§ erforllltnt efect ;Blaﬁa A& tQﬁn% ﬁ{é& L&BEH other buffering needs.

vel'y during eprog cin .
Figure 5C shows reorganizing remapped data in a successive order. In this

embodiment the recorded data from Fig 5A is reorganized and the remapped blocks are
sorted. The first error 54 has been remapped from the end of the first defect management area
51 to the start of the first defect management area 51 as indicated by arrow 64, the second

error 55 has been remapped to the second location in the first defect management area 51 as
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respecti ve consecutive |ogical address ranges. In an
enbodi nent the first defect nanagenent area and the

WG ewoneesef ect managenent area are physical |y PCT/IB2004/051176
consecutive, i.e. are part 13f a | arge defect
managenent area. For reading the continuous data the
reorganizing unit 34 is arranged for retrieving the

1né?aga cPIE) o@ié‘t% g# %8 nfk t}},edcﬁig‘(? c?r%c?i’? 631 é?e% I‘%Igl%ﬁ)%h t@ﬁt@ %g?ch%Pa{‘tloP in the

ﬁrm&gemﬁﬁgemeﬁt@rmi R Mdicskdddly darowt 6 Iis g&tnemﬂ tha hryls ifargthis re-

addr esses of d l.0gi cal . addresses
Or BT G FIPBLBoT I R S P Bt Mo ieal
suesd OnkRe BVAAS B lfalrtﬁiﬁ@a‘ij 62088 TVIAGE B peRtied that the order of the
managenment area fromthe set of physical addresses.
phytieal pddressey eltdeficticdesrespondsfgftheorder qfriliiq goreppongingilegisal addresses.
DFUFEERT EARAI i S ADENASREEL s kit o
bufﬂaedthufgfreadlweecusverimﬂe aﬁ‘é:d cagmunus data fileelt iy eted thafl within the

shown .i n Fiqur n
DFERR TR B B sRE B bt i
buhkﬁ&hnbéh&d&ghakc&m&hgewappﬁdmblockslof the sane file
are retrieved al so and are, tenporari r
cache. O‘rge’stl]‘? fgentipn %b‘?ﬂ‘ % P%/iﬁﬁ%ﬁ‘i B‘Hﬂmfrﬁf‘rﬂsmg a

ch Q{Wro?l @\ﬂ)% &%ﬁ%km@lﬁﬂéeﬁl@r{ttsgistérﬁt Jim@ degect A@nfpRinkefittsystems used
file. In an enbodi nent the drive decides to retrieve

fox %berrtépmmﬁ&yfb prstRR ag suitakly fosepplyinedhainyeiiignt dlsp &xdhe
r
o5 315y bl L L6, SR8l e g
hautedhem; cambaagdnte istnotedf thatnattlile docuteat tlilpiwwed irewqising’ does not
e about OpL i EQ
nglglg% é)éCSF%CC a()ﬁ f)ﬁlgll‘ %a egr}% OI‘ S% R%nq{lo g? técu[ug ﬁl@“ﬂ?d %g an’
prét@timgtan Fenfgedee hot&ixehdchﬂs ptaeiie qﬁ a@luraelt—:tyi of tish alehy:n‘a that any

host system wi | I request in units s
reteace SR 00 19t imit it A DR RS H S TP Bl g Mplemented

byQHEdnS bf BRAGErdare JRH Q6 MAEHE NG Akt 3EMREHD t meins k@ heBd represented by the
managenent areas, taking info account. ot her bufferuag ments,

sape g8, of fagghivaee. Burthanos sqoee PHRAIRICALCT & Rabliieddarhe §
an? lf}?ecﬁ?:ecﬂt%ﬁ 1108 fSach Al dvBiyShoR BIRALTRI cotbRatiRCATEtRE e d@dsBribed
rom I's reorgani Zed and the remapped bl ocks are

abswg.t ed. The first error 54 has been renmapped fromthe
end of the first defect managenent area 51 to the
start of the first defect managenent area 51 as
i ndi cated by arrow 64, the second error 55 has been
remapped to the second location in the first defect
managenent area 51 asindi cated by arrow 65, and the
third error 56 has been remapped to the third | ocation
in the first defect managenent area 51 as indicated by
arrow 66. In general the rule for this re organi zing
is that remapped bl ocks with |ogically successive
addresses are al so physically successive in the DVAs.
In particular for a large DMA it is practical that the
order of the physical addresses of defects corresponds
to the order of the correspondi ng | ogical addresses.



Due to the ordering consecutive parts of the DVA can
be retrieved in a relatively small buffer during
wo e@diossgeconsecut i ve parts of the continuous dBCEIE2004051176
It is noted that within thd4DVA parts (correspondi ng
to the buffer size) no strict ordering is required,
because data in buffers can be randonmy accessed or
ot iy sorted. Although the invention has been
ined mainly by enbodi nents using a CD-RW or
DVD+RW def ect managenent system simlar defect
managenent systens used for other types of DVD and BD
are suitable for applying the invention. Also for the
information carrier an optical disc has been
descri bed, but other nedia, such as a magnetic hard

di sc, can be used. |.t is noted, .that,in this unent_ .
L.the word 56?518 ir%CiOth“g lﬁ‘ioéglaﬁ?ﬂ fne]%{%ﬁ%ﬁ H%W?%leﬁ?lgagi céiﬁecszsees’o‘?’hwh
deQicbesmpliREENt s or steps than those listed and the word

"a' or 'an' preceding an, el enent does not exclude the .

pr egeqeedingmeaps{R2)Igr feeqrdige nagrkhingy t@%é AR & reCOFfarig gepresenting

ref efe Shgngnflo not limt the scope of the clains,
t hat tﬁgﬁph&eﬁt?on may be i npl enented by neans of both

har dwairel nagads €8) fonsprsrolinecthe kesordyes ot lapatingwaghsdlogkeny apaysical
r epra%ﬁr%?st i{elﬁhebt}(ackhtﬁ? §(§%|l {ntegll@ c%ﬁp%@ftﬁ'l ware. Further, the

scope o e 1t nventron 1s not d to the
erbedirediismean @ If) Her tranvleting the Idgies addreseesdhtodndiphysispladdresses
novel feature.qg co inat%&n of featu Eﬁ descri bed,

aboABd IO VRAs? 1ny JePBRAPRCEOT (e BIaBpeFMeEt PRY St i on i n

bl oGi¢fechRunddembi@hdaas (32Y b @ss@sininghhedefete aaggement information in
conpri ses recordi ng neans

(22) for recording .marks in ‘
2 1 sl BAESERD L AIeeGRt FERESRgN; MR Y ifctuciRe rehapping
I nf QL ABLhARIM in@PHive FGARMEINind BRBR al #ddesd ﬁlitiagg Adappeéd fonGphysical
the recording by |locating each block at a physica
addraddessg exhithiing & dafect ta dncaliconste Rty sigladdressopgrdefsichganagement
addQ§é§ing means (31) for translating the |ogica
addresses into the physical addresses and vice versa
i A deptnoesdea detedmheurnagdih fe detectingd logivally wntinebes eddress

e g R Y e

t he \i@doegid managenent informati on includi ng remapping
information indicative for translating a | ogica
addrdséest papaseReRFeQRHIYERS MEans B%ngcal addr ess

exhi bi ti Rgenidfkeh HeQlefRt AbhemehtanRRtsiondihe pHEH®@S Bddresses of
in a defect nmanagenent area, continuous data detection

repappes logical afldresseeinghe fogigally pasdgineensiagdiessiengsudids
addr ess reorganizing the defect management information by remapping at least one of
the remapped logical addresses to a different physical address for facilitating read-out of the

remapped logical addresses in the logically continuous address range from a single defect

management area.

2. Device as claimed in claim 1, wherein the defect management reorganizing
means (34) are for remapping the at least one of the remapped logical addresses to arrange
that

- each remapped logical address in a first logical address range in the logically

continuous address range is remapped to a first defect management area,
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range of bl ocks of information, in particular
real-tinme data like digitally encoded video, and
waledosoosepanagenent reorgani zi ng neans (34) f orPCT/IB2004/051176
determi ning, via the defecttS5managenent information,
t he physical addresses of remapped | ogical addresses
in the logically continuous address range, and
reorgani zi ng the defect .managenent i nfornati ok .
e gea el SR R ORET s Mg ¢ ogicaty
addrcestifsud sldeesslidhfesaaiapiey o & adcondldefes snahagement area, and
facilitating read-out of the remapped.| ogica
add rﬂ%f‘sé"étsaqgr?e‘iql? afl%ﬁ?sc,r angey a’&?’d}?tnl’or‘(gg‘ﬂ’?‘%d dress range
froma single defect managenent area. 2. Device as
claimed in claim1, wherein the defect managenent
3.1 eor gani Pevige recizimed uglaim & wherein Siediypidspet Hanagempdpsqa and
' : I L0 arrange that
] R P R B BB Do
address range in the logically continuous address

range i s.remm d tqg.a first def.ect nagenmen -
4 area, eac PCY%?TE%B%‘H’@? SyFiRin ?’a‘?ﬁhcf s gh 5 dr%?eacag’%%ac%ﬁ%lewg GrEAr=ne
med6l (39 SrelfoN@Mapping e ak RPstoAL g? s@c}?ﬁiﬂapp&ddégiéﬂdﬂ%ﬁses to arrange,
range is remapped to a second defect nmanagenent area,
fopgremapped lpglpaoltadgrﬁ%?e% Bcdblegic @é%rar%@éﬁeg fgally Eontfuous

adBREs AUEL, h ABREA orler HE0rESpATing | pAY B addressbstih Mhesingle defect
wherein the first defect managenent area and the

mayagenent gesh serresparipgivarnumgrisal cides op hpgeraappeg logical addresses.
consecutive. 4. Device as clained in claim1l1, wherein
t he def ect managenent reorgani zing neans (34) are for

5.r emappi nPetikeastlaimed i claine 1 ofhegein thercontipiposiddte deteetion means

ddresses to arrange,. for al.l.r ped. | odica .
G B 2ot SRS o Sirafucint ATRER A Rsormation by
méidking d Gticandiflglp@ B mardeg i, padtioulurby intaltodiglenurnber of jumps to

.correspondi ng physical, addresses in the single defect
B RO 6 PO S A RErd ETmider ©of
the remapped | ogi cal addresses. 5. Device as clained

in claiml1, wherein the continuous data detection ..
6.means ( 3Ppvise as ¢laimed dn elaim hgvhereip fhy defeghmpppgement reorganizing
heZi G5 d ROAUATEMas b BaGigRBink PRy,
In%%%??@?#ﬁ%pgxgﬁ%egn?ng %%rforégﬁce, I n pgrfigular by
nonitoring a nunber of junps to different defect

managenent areas._.duri.n XeCUL | e .

7 Command, D5 b 8 oK P R Sl 8 oo o

(38lefre €dr derbiagaheadntinearsgati zi ng neans (34) are for
performn

f he reor.gani zi ng as backgr.ound process.
77" B R B A RE A PROR I T Oring ARICEIRE £ pratand.
contgdmiiefitsitodeditdraitt @AmARAdSexhibiting a streaming behavior,

- from detecting a streaming indicator in the information on the record carrier, and/or

- from analyzing file system information.

8. Device for reading information in blocks having logical addresses, which
device comprises
- reading means (30) for reading marks in a track on a record carrier representing the
information,
- control means (20) for controlling the reading by locating each block at a physical

address in the track, the control means comprising
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(33) are for detecting the continuous data froma

conti nuous data indicator in a recording or reading
wevaessel - from nonitoring read or wite comeemBEB2004/051176

exhibiting a stream ng behd¢i or, fromdetecting a

streaming indicator in the information on the record

carrier, and/or fromanalyzing file system

f f d
S g Bl S B s

COMahd S8 verea i degendeadtson(d@ict fanagemant infyriatidos therletect

track on a record carrier resenting the . . .. .

i nf GRARASSTRSR INASATeN atr}%aéhgwlcigtﬁlﬁ f?fa?ppeéw&mlf‘tﬂwgm?‘ﬁ%m for

I eaqiafdatiy 4 108i841a08-83a Rl Rakpedtto a8 pRNGI @dre3ddRiBRME a defect
in the track the control neans conprisingaddressing
mearean ternatophysicalrsdeess ¥ defkst prYagemant itk PRSses i nt o

t he a i n dependence on
defé%%gkgﬁg gﬁgﬁﬁéﬁﬁﬁrgﬂ%?g%%?&pﬁéﬁdefect management

i nf or mat dﬂmramng,sasﬁle |dnfclcudarmgemm}fpmeglonﬁh@ph(mqabaﬂdresses of

i ndi cat |, tran Iatl Qi ¢ LESS initially
rerﬁﬁ&?ﬁgio gé(%?f'y iR 4 Ogol\%ﬁ!i %é’ rgl‘t%u)? ﬁl J{‘fsﬁga%ég fect to an
al t er nat ﬁhopéhﬁfziﬂgahe adfelt esdagement dlﬁfrﬁrahom’ammgmmrg; from a single
area, and defect mapag nF or gan nmeans 34)
defegt ma@tggmﬁptrﬁrq@ga nym ertqi & O&Es )[é pﬂﬁ&ﬂ pyses corre pondlng toa

nuh%f)&f@ltn %ﬂ:d 1361 Rit&IsEah aﬁqulﬁﬁssrﬁﬁge% tHeGOEPAR Lontinuous address
| ogi cal dresses in a Iog@cally cont i nuous address

rangenbiefferiag dha by nd eitryed Pleckemsaroviding geleasi one of ihe retrieved
L8 Single defect
lﬂ%%%%%@ﬁ%h%ﬁg?&ikﬁ%ﬁ%u E§$E$§Bgﬁ%cks from physi ca
addresses corresponding to a nunber of remapped

| ogi cal address - - : _
5-cont | muobe" st ceweh 1 Bait B h AR FRLT nh kel Caehiting
méab (349“‘&’&0%“&5?33@5@%9“@&3&“ ﬂ@n@gerﬂeﬂ’a'mforma’éorolﬁy telréeving the

B L T

def ect nanagenent reorgani zi ng neans (34) are for sai d
reorgani zi ng the defect management information b

16: et r i evi Mythadeof defepianansgerpen dpisp 8F (5P ding a%fpﬂgatmén blocks
ha@in%qgcdl Bddr esaq}iiﬁc‘ﬁsrgco&@lﬂg @orﬁﬂjsesvbt hod of defect
use in recording information in bl ocks
havilogtihg gacmblloca@da physirg! addingss in g sackrattiargeatd Aprics es
| ocat | bl o h
on SopOR e It FERsd IROYR SN ARINESR b et Elin,
I Nt Aepdicefdayoni defect mathgemsednfondationcandver sa i n

- maintaining the defect management information in defect managements areas, the
defect management information including remapping information indicative for
translating a logical address initially mapped to a physical address exhibiting a defect
to an alternate physical address in a defect management area,

the method comprising

- detecting a logically continuous range of blocks of information, in particular real-time
data like digitally encoded video,

- detecting, via the defect management information, the physical addresses of remapped
logical addresses in the logically continuous address range, and

- reorganizing the defect management information by remapping at least one of the

remapped logical addresses to a different physical address for facilitating read-out of
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dependence on defect managenent information, and

mai nt ai ni ng the defect managenent information in
wa@ledosmossnanagenent s areas, the defect managenePCT/IB2004/051176

i nformation including remapping information indicative

for translating a logical address initially mapped to

a physical addr ess exhibiting a defect to an alternate

phy Cal 3ﬁ§$%%5&k%§%ﬁ8t| ogga? cong $§5§%%§F%§gggmla

r angﬁgmfdetﬂcomkmgeﬁlemtmf@r mation, i n par ti cuI ar

real-tinme data like digitally encoded vi deo,

detecting, via the defect managenent infornmation, the
11physi cal C@ﬁi?ﬁt@lsﬁﬁ %raf?lfpr&ﬁﬁﬁﬂﬂ Qefebiafafagémad ‘ﬂdr&ﬁ;& @Sretdrding

the | ogically continuous address range, and
infownatiganiviich grogrran ieDeTe VeI TABE A PCASHE & PREfArEihgfpethod as

D t | east one of the remapped | ogica

ck%ﬁ%?@g%%% ?b a different physical address for

facilitating read-out ofthe remapped | ogical addresses

in the logically continuous address range from a

singl e defect nmanagenent area. 11. Conputer program

product for defect managenent for use in recording

i nformati on, which programis operative to cause a

processor to perfornithe nmet hod as clainmed in claim
10.



